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The Preparation of Alkaline Earth Metals 
tram Fluoride Baths. 

Although at the present time little use is made of 
metallic caloium and magnesium^ these metals might find a 
oonsiderahle field of usefulness, could some process for 
their cheap production he deyised. While some alloys of 
calcium may find uses in the arts^ it seems at present 
that calcium will he used to a large extent for its reduc- 
ing and dehydrating qualities. Magnesium is more stable 
in the air, and its alloys are beiiig used hecause of their 
lightness. It would seem that here too, the greater use 
lies in the utilization of its chemic^ properties. The 
synthetic reactions produced hy the aid of magnesium 
have heen carried on only in the laboratory hecause of the 
high price of the metal. If the price of these metals 
can he brought near to that of aluminium a market and 
uses would develop. 

Aluminixim is prepared from the oxide dissolved in 
fluorides, "but calcium and magnesium have almost invaria- 
bly been obtained from chlorides • The aluminl.nra bath 
requires only a cheap oxide as ore, while the bath used 
for calcium and magnesium requires carefully dehydrated 
salts. The aluminium bath requires only occasional stir- 
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ring and regulation of the anodes^ while oaloium has to be 
continually watched and auooess oan only be attained by 
experienced men* 

The object of the present work is to try the prepar- 
ation of calcium and magnesitun with a bath using the ox- 
ides as raw materials. The only known solvents for 
these oxides which would not be decomposed before the ox- 
ides themselves are fluorides. Ho refettence has been 
found in any literature to preparation of calcium from 
electrolysis of oxides but Tucker made some runs on mag- 
nesiiun oxide dissolved in fluorides. 

T?h51e little information is available about the pre- 
sent commercial preparation of magnesium some literature 
has been published about laboratory experiments. All art- 
icles discuss the chloride baths. Both calcium and mag- 
nesium chlorides are very hygroscopic. The bath must be 
absolutely free from water to obtain successful results. 
F. Oettel calls attention to the fact that aqueous va- 
pors must be kept away from the magnesium bath to prevent 
its rapid deterioration* If water is present hydrochlor- 
ic acid is liberated and magnesia precipitated in the bath. 
The exact reactions are difficult to determine, but the 
fact remains that such a bath does not produce much metal. 
Verj^ pure salts are necessary and carnallite (Mg.Clp K Cl) 

as found in nature is unsuitable because it contains traces 
1. Zeitsohrift Electrochen2:ie 1895 2, ^^^^byGoOvic 
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of sulphates. These produce explosions acoording to 
Heinhardt , but Oettel indicates that they oxidize the 
metal. 

Calcium is even more difficult to prepare. Potas- 
sium chloride is not used as an addition agent because the 

2 
latter alone is decomposed as observed by !!atthiessen. 

The only addition agents vrhich have been used to lower the 
melting point according to the published literature are 
calcium fluoride and strontium chloride* Bunsen and Mat- 
thiessen indicate that from 323 to 645 amperes per square 
inch of cathode surface is a suitable current density for 
a commercial process. 

The general object of these experir.ents was to deter- 
mine rhether a bath made up of flnor spar and lime with 
other addition agents would be a comr.ercial possibility. 
The materials used were of commercial -purity, not of the 
chemically pure grade. 

Potasf^ium as before mentioned can not be used in a 
chloride bath for preparing calcium. It is extremely un- 
likely that it can be used in a fluoride bath. ITo chlor- 
ides or less stable compounds can be added without being 
decomposed. '^he only possible solvents remaining are bar- 
ium and strontium fluorides. In the bath, barium fluoride, 

1. Dingl 18EF, 174, 141. 

2. liebigs Ann. 18EE, Vol. 43, page 277. 
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teing dense, would help to make the metal riee^ 

Experimental T7ork was begun by determining the fus- 
ibility of these fluorides mixed with fluor spar and quick- 
lime* Caloium and barium fluoride were first tried in 
varying proportions. A granular oarbon resistance fur- 
nace was used for heating a graphite crucible v;hich con- 
tained the bath. A cobalt -nichrome thermocouple was 
used to determine the temperatures. It was found that 
the cooling curve showed no aprreciable change at the 
freezing point so that the rigidity of the mass had to be 
noted directly. 

"FJcuimolecular quantities of calcium and barium fluor- 
ide were first tried because the thermocouple v/ould not 
stand the high temperature of the pure molten fluor spar* 
The mass melted at 974^ oentegrade. Calcinm fluoride ^as 
added to the mass. The melting point rose only slightly, 
but the pastiness of the material became more marked 
above the melting point. 

Caloium fluoride barium fluoride '\P. ^. 

29 grams 87 grams 974^ 

59 grams 87 grams 977 

This pastiness before freezing is probably due to 

a part of the material becoming solid before the rest. 

It would indicate that the eutectic mixture contained more 

barium. Consequently experiments were tried adding more 

barium fluoride. 
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Calcium fluoride 


"barium fluoride 


o 


39 grams 
39 " 

39 " 


78 grams 
96 " 
174 -* 


975" 
981° 
981° 



It was decided that the bath should contain as much 

oalcium as possible without destroying the fluidity. It 

follows fironi these data that the lowest melting mixture 

is in the neighborhood of molecular proportions. Since 

the addition of lime would probably react v;ith some 

barium fluoride forming calcium fluoride and barium oxides, 

it was decided that a slight excess of barium fluoride 

would be advantageous. The next experiments were made on 

mixtures of lime with the fluorides of barium and calcium. 

calcium fluorides barium fluoride, calcium oxide K.'E. 
39 grams 105 grams 
39 " 105 " 

39 ^ 105 "" 

39 ^ 105 ^ 

39 " 105 " 

It was found as v^hown above that the first addition 
of two per cent of tho bath produced a lov;ering in freezing 
point of about 20^0. The remaining 12^ produced no notice- 
able change. 

Strontium fluoride was next prepared bv the double 
decomposition of strontium chloride v;ith potassium fluoride. 
Th':^ precipitate was very difficult to wa^h by suction, and 
washing by decant ation could only be used, ^^elting point 
determinations were made by adding this to the bath contain- 
ing barium fluoride and oalcium fluoride and oxide* The 
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10.2 
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results are not very reliable because the mass was so 

pasty that it could hardly be said to have a melting point. 

105 grams barium fluoride M.P* 
40 ** oalclum fluoride 
5 '^ oalclum oxide 9^2^ 



with 2 grams strontium fluoride 950 (pasty) 

f 7 ft n ti gggC 

" IB *» '^ '^ 960^ 



>0 ff 



ft jxQ tf n ft 982' 

A mixture of lime v:lth oalclum and barium fluorides 
was fused In the usual way. Strontium fluoride was added. 
The first two grams produced a slight lowering In melting 
point (from 962^ to 950 ) but made the mass more pasty. 
The addition of more raised the melting point and made the 
mass very pasty. 28 grams was added in all to the original 
mixture. It was noticed that the mass formed a scum and 
boiled verjr vigorously on heating. This would indicate 
the presence of carbonates. A better way to prepare the 
salt would be by the use of hydrofluoric acid. 

Strontium salts are mUch more easily decomposed than 
barium salts; because of this and the fact that they did 
not lower the melting p6int materially, no strontium was 
used in the bath. There should be sufficient oxide in the 
bath so that oxygen will be liberated at the anode. 

It was decided that in all runs the anode and ca- 
thode should be as far ^.part as possible to prevent carbon 
monoxide fror: migrating from the anode to the cathode and 
uniting with it. A graphite lined box could very well be 
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used as an anode in melting up the liquid, "but since the 
gases might rise through the electrolyte from the "bottom 
it was decided best to have a separate anode while attempt- 
ing to produce metal. 

A hath was made of 55 parts barium fluoride, 25 parts 
calciiun fluoride and 20 parts lime • A cast iron box, (7'^ x 
V X 7**, )lined with graphite plates was used as a container 
and as anode while the bath was being melted* A roxmd 
piece of iron five -eighths of an inch in diameter was used 
as a cathode throughout the run. This cathode was fas- 

tened in an adjustable holder which could be easily raised 
or lowered while the current was flowing. An additional 
electrode consisting of an arc light carbon in a holder 
was used to start the fusion of the bath. The whole bath 
was melted down in two hours using a current of J500 - 400 
amperes. Then a carbon anode one-half inch in diameter 
was inserted at the corner of the bath opposite the cathode* 
The box was disconnected and 100 amperes passed tlirough the 
new anode. The bath cooled off slightly, forming a crust 
as was desired. After the anode had boen used for a few 
minutes, the "anode effect** appeared. This har been noted 
in many other fused electrolytes. Its appearance at this 
run was very characteristic. About every minute or half 
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minute a mars of flame ^ appearing as though it were some 
metal, rose to the surface^ seemed to olin^^ to the anode, 
fioid then the flaming masr would run off to the side. This 
phenomenon produced the impresrion that metal war> coming 
from the electrode* A volt meter, however, showed that the 
carbon was really the anode* The current dropped to one- 
half the previous value and the voltage rose from 30 to 70 
volts as soon as this effect was noticed* 

'^hip heRtinf at the Rnode ee^ms to he due to a film 
of gas produced by an excessive curreht density. It was 
therefore decided to use a larger anode in the succeeding 
experiments. 

SXPF.HIMHIIT II. 
The bath had been allowed to freeze in the box with 
the cathode. The mass was remelted by the aid of sin addi- 
tional electrode in series with a v.ater rheostat. An arc 
was struck from the cathode to this electrode and v*ithin 
fifteen minutes the side of the box which had been connected 
as anode v;as carrying current. The bath wa.^ heated by 

pair'sing .'^OO amperes at CO volts for an hour and a half^ A 
round carbon anode one and a quarter "^.nches in diameter was 
inserted in the corner op;^osite the cathode. A Ir-.rge cur- 
rent (200-200 amperes) could be passed vrithout producing 
the anodo effect. It was noticed that the bath v;ar not 



molten around the opt^ode. Th^ bath war stir^^od 
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9 
carbon rod to "briiig the u: melted portions into solution* 
It wat^ found that the mass was very solid as if it were all 
metallic iron and it could not be made to melt* The oa-- 
thode was raised out of the bath and the current turned off* 
It v;aa found that a heavy deposit three inches in di- 
ameter v/ap firmly attached to the cathode* After cooling 
the masr: it wae broken off with a hammer* It wa^ very 
tough and had the odor of calciiim carbid^^* Fresh pieces 
thrown into water acted like a poor grade of carbide. The 
mass was :lso found to conduct electricity ^)s vvell as cal- 
cium carbide. Some pieces vvere preserved in a bottle and 
later tested. 

The pieces were broken into small lumps and placed in 
a small flask. A thistle tube was inserted to add water and 
acid* All the eeo^^plng gas had to paps through caustic 

and into an ammonical silver solution. The material show- 
ed v®rj' little action v/ith water and produced heat v;hen 
hydrochloric acid wmi added. Very little gas was evolved 
and no explosive pro ^ipitate was formed w^ith tho silver 
solution. The pieces were disintegrated and much carbon 
was left as a black powder. Similar pieces v;hen left in 
the air for two weeks Showed disintegration and a white 
residue. TJxis would indicate that the carbon was volatile. 

It is not necessary that the entire mass should have the 
sam9 composition, but it seoms fairl;- certain th.-t carbon 
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is cine of the essential constituents of this oathode de- 
posit. In any event, this deposit oondilots eleotricity 
as a conduotor of the first class and tends to fill up the 
"bath v;ith infusible material. 

The presence of free carbon or carbides at the cathode 
can be sr.tisfactor il; explained. It is knov»n that magne- 
sium will reduce carbon m noxide and carbon dioxide to 
carbon and magnesium oride. Calciixm acts as a more vig- 
orous reducing agent than magnesium. 

It is also known that graphite or carbon crucibles 
are -msuitable for melting calcium because a combination 
takes place* Te have all the conditions necessary for 
the formation of calcium carbide or other similar substances 
if the bath contains carbonates or if carbon monoxide is 
dissolved arc^md the anode. It is possible that the car- 

bon is uncombined or that a different car", ide or fluoro 
carbide is formed. This would be difficult to determine 
because the entire cathode deposit contains c>o much bath, 
and does not contain crystals visible to the eye. 

The only possible means to prevent the formation of 
thif: d eposit are; a bath entirely free from carbon diox- 
ide and a diaphragm betv.e en anode and cathode. Uo anode be- 
sides carbon or graphite has ever been found suitable for 
a fluoride bath. All metals that are comriercially avail- 
able would be attached and any oxide, as magnet io-goxidej of 
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iron v;ould be at onoo diSBolved. 

EZPSHIiEUT III. 
3xtra fresh quicklime v^as used in the preparation of 
this hath. The proportions were the same as he fore and the 
anode, cathode and ILe container were t}]e same. It was 
found that the hath could he started hy producing an arc 
frcr the iron cathode to the graphite in the box. Bath 
7:aB throv;n in at once and melted very quickly. Practi- 
cally no iron from the cathode was lost in this stage. The 
same current v.as used for melting (500 amperes) for one and 
a half hours* It was fo^md that not so much of the cathode 
deposit had formed. Then the cathode was raised so as to 
increase the current density an arcing effect with a bril- 
liant white flame was produced which melted off the cathode 
deposit. After melting off the cathode deposit several 
times, it was found that the cathode became too short to 
reach the electrolyte, and the current was consequently 
turned off^ 

During this run the first signs that a metal was be- 
ing burned ':t the cathode were noticed. This appeared only 
when tiie cathode density war> ro high (300 amperes per square 
inch), the appearance of an arc was produced. In this con- 
nection Bunsen and !.!atthiG?on have reoomr.ended current dens- 
ities frorc ZOO to 60'^ amperes per square inch for chloride 
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12 
taths* 

The oooling effect of a tar will depend on ite 

oro88 seotlon^ For this reason a oathode of larger oross 

section was used* 

EJPERIMEITT IV. 

The same "bath was used as before. A round iron ca- 
thode one inch in diameter was used. The same "box before 
mentioned was used as a container and the same anode. The 
bath was melted with the same current as before. This was 
lowered to 200 amperes and the cathode raised out of the 
liquid until Just the end touched. A two inch iron pipe 
was lowered around the oathode to catch any metal which 
might form. The upper part was closed with asbestos. In a 
short time a hole was burned in the side of the pipe. 

When the bath was examined, it was found that the ca- 
thode deposit had formed. Since this conducts elefltricity, 
trouble would occur wherever it touched the pipe. It was 
decided to. use a larger pipe for subsequent runs. Also 
the pip^ '^^^ become imrnersed too deeply in the bath* This 
caused it to act as an intermediate electrode. The bath 
inside of the pip® seemed to contain much iron. 

EZPERIlfflBT V. 
This was similar to the previous experiment except 
that a two and one -half inch pipe was placed around the ca- 
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13 
thode. The pipo l-sted longer but no metal or "bath con- 
taining finely divided metal v?as: found • 

It is well knov.n that at lower temperaturee the metal 
does not rediscolve so readil^^ in the hath* The verj 

high temperatures resulting from the high current densities 
made the process unsuccessful. The cathode deposit was 
invariably formed. It v;ould be expected that if the carbon 
found in it was due to carbonates in the lir.e, that after 
this tath had been used a long time it would cease to form. 
It seems more probable that carbon monoxide dissolves in 
the bath and thus comes to the cathode. If this is so ^ the 
deposit could be stop^^ed most effectively by a diaphragm. 

EXPErJIKEin? 71, 

A perforated piece of sheet iron one-sixteenth of an 
inot in thickness and having l^'^les of about the Bame diame- 
ter was placed in the bath from one corner of the box to the 
op-; osite one. The box and electrodes were the same as in 
exreximent II. This iron plate w\us used for about ten min- 

utes when it was found that the center was entirely corroded. 

The only sort of a diaphram suitable must be a non- 
conductor. TTo fire clay materials or porcelain plates 
Viould be suitable r-s the;; would be diesolvpd by the fluorides- 

The only possible pe mane nt diaphragm mr--.y be produced 
by using the bath itself kept in a frozen condition by a 
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14 
oooling ooil* ITo indications were found that metal had 
beon prodTioed, bo no further experiments v/ero made along 
this line. 

The next experiment was made with the hope that a wa- 
ter cooled o;?thode wciQd permit a high current density with- 
out allowing tli ^ bath to become so hot • This h'cjs been found 
verv successful for electrolysis of the calcium chloride. 

A one inch pipe wa^; fitted with a nipple and a plug* 
A smaller pipe v-ap placed inside for carrying the water 
down to tj.e) bottom. A reducing tee was used to let the wa- 
ter in and out. 

The box was used as C'^thode and a carbon of the usual 
size placed in the former cathode holder. This method was 
found a very poor method fur tri^ir^g to melt tlie bath. Only 
that portion \.i^hin half an inch of the anode melted and 
this waf; very hot. 

'^•lis £:hov;s tiiat much heat is generated around the anode 
and less at the cathode. Then the anode conf. isted of the 
whole box the heat v. as distributed, but in this waj all the 
heat v;.*iF generated at ore Ep6t and the rest would freeze 
again if malted by stirring. 

^.XT?.?.lir.T7 VIII. 

This experiment v.a^^ identical v. ith the former except 
that the box was used as anode and an iron cathode inserted. 
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The melting of the "bath was easily aocomplislied as in the 
earlier experiments. Water v, a^^ allov;ed to pass through the 
cathode and it v.^as lowered into the bath tv/o inches. The 
iron rod y^sb raised prr* the current Icrered to about TOO 
amperes. At this current a crust formed. 

The v.ater-oooled cathode was not found of special ad- 
vantage. The cathode deposit Wiis found present and the 
effect of the cooling water 7;oiild not be of much use when 
there was. a thick layer of conducting nate-^^ial around it. 

From these experiments it would seem that calcium 
could not be prepared from a fluoride bath. The principal 
difficulty is that the calcium is effected "by. the presence 
of carbon, which it the only suitable anode material. 
Since very little gas was evolved at the anodes during any 
of ^hese experiments it seems th^.t it dissolves in the 
molten bath. 

Tfegnesium does not vso readily form carbides. Inves- 
tigators havo suggested the addition of barium salts to 
chloride baths to increase tlie density arc thus bring the 
n^gnesiura to the surface. 

EXPE^Ii^ITT IX. 

A bath v;at' made up of ap^roxiraately two parts barium 
fluoride and one rart magnesium fluoride. 

^hiB V'a5' Lcelted in a cast iron unlined box tv.elve 
inches long and six inches deop rjid wide. Tlie same anode 
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16 
and cathode vrere used ac before, '^^he "box was filled 

tv:o-thirds fall of tath. An aro v;aB struck from an elec- 
tric light carton to tho cathode and a little of the hath 
melted in this ia ay. The carhon v;as placed in the molten 
bath and slowly moved over tov^ard the permanent anode. 
At 100 amperes the anode effect wtxs very much more violent 
than it had been during any experiments on tlie calcium bath. 
In one hour the bath all around the ajiode v;as vrell LiOlted 
while the rest of the bath had a very thick crusty so thick, 
indeod, that there was no sign on the surface that electro- 
lysis was go5ng on. Occasionally a gr.s burning v;ith a yel- 
low flane appeared at the cathode. The flames produced a 
white deposit on the objects above them but the flame it- 
self formed, a blaoV deposit on oold ob;)eots. "^.e cur"^ent 
was reduced to fifty ard finally to tv;enty amperes without 
overcoming the anode effect. T^e allowable current per 
inch of anod^ surface v.ould be about 7 amperes per square 
inch. 

The solidified bath, on being removed frori the box, 
showed th^.t pone sort of metal had been formed around the 
cathode. The entire bat]: ]iad become black and parts of it 
showed violent effervesconcO and produced sparks wlien treat- 
ed v.^ith water. Substances which had a metallic appearance 
whnn freshly broken v/ere noticed to lose thoi^' luster in 
the air very quickly. 
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The same "boz used in experiment IX was used as a ca- 
thode and five car'bon electrodes of the usual size (1-^'') 
were used as anodes. An arc was formed "between one car- 
bon and trie Lox and tath was then fed in around the carbon. 
The others were started v;ith tho help of an arc light car- 
bon* This Tas inserted in tho bath and pressed against an 
anode thus making an additional movable electrode* A cur- 
rent nvpraging IPO amperes was papsed during the tvo hours' 
run* Globules of magnesium were found distributed like 
shot throughout the lower la^^er of the bath* This fact 
would indicate that the black layer of bath near the cr.thode 
conducts electricity an a first class conductor ♦ Tests 
were made on rieces ta>en from the bath and it was found to 
be a conductor at room temperatures* This deposit had an 
appearance similar to th^:t framed by calcium bath except 
that it va^^ rot so dense nor So tough. It seemed probable 
that thiti deposit contained barium carbide* IJo metal losing 
its luster in the atmosphere was found. This ma^^ be attri- 
buted to th : fact that in this experiment a large cathode 
was used while in the previous experiments only f.he small 
cathode surface of the 5/8" rod was employed* '"jie higher 
current density v;culd terd to plate out a small amount of 
barium while at the lower current dr^nsity only marnesium 
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would "be expected. 

The trouble here was that there war no definite ca- 
thode "because the cathode deposit conducts the hath* It 
was determined to try a hath free from aT. oarhide forming 
elements. 

In place of harium fluoride to lower the melting 
point, potaiBFium fluoride was added to the magnesium fluo- 
ride. The magnesium salt was prepared hy neutralizing hy- 
drofluoric acid with pulverized magnesium oxide containing 
a little carbonate. 

The oxide was fidded in the dry form until no more 
carbon dioxide war> evolved. The veight of the dried salt 
so formed was 2bf more than the theoretical amount which 
could be forned from the acid. Potassium fluoride was 
dried over a gas flame in an iron dish. It war found so 
solid that a cold chisel had to be used to rerrove it from 
the dieji. The two were mixed, about four parts 6f magnesi- 
um fluoride rith one of potaSFiun fluoride. The bath v;as 
melted with the same ap]paratus as bofore, exce;-t that three 
anodes were used. One hundred amperes were passed for threo 
hours. !7hen the bath was all melted anci tjie anodes immers- 
ed to a depth of tv;o inches no anode effect was noticed. 
During this experiment the yellow flames v,ere not noticed 

continually. Several times short circuits occurred. After 
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this pieces of r ; v: ne s iuin could "be seen to produce little 
explosions in "burning. 

After cooling over night the "bath was taken out of 
the iron hox. It was found that a soft metal, stable in the 
air, had plated the "box in various place s* This was not 
tested as the glohules v;ere, because it could not he separa- 
ted from the iron without a cold chisel and a cold chisel 
would remove the iron also. The cath die" not show any form- 
ation of a black deposit but was homogeneous throughout* 

sxp7.himei:t xu. 

A run on a largor scale war attempted. Hydrofluoric 
acid wac neutralized half way by potash and magnesiiim oxide 
was added till no more r-otion was noticed. Tlie salt formed 
was not hygroscopic. 

A carbon lined box (8^* x 8"^ x IG'* inside) formerly 
used for the preparation of aluminium was used. It v»-as 

found thai the bath could n t be melted at all. Addition 
agents as caustic potash, ammonium fluoride, aria finally 
barium fluoride v.ere added, prod^ioing only a pasty mass. . 
A current of 200 to 400 amperes v;aE used in the firfct six 
hours to heat tlie v.hole bath and after that 150 amperes was 
passed. 

It is remarkable that the voltage did not vary direct- 
ly with the current. The resistance adJT^sted itself in 
time. The average current passed for 8 hours was 231 am- 
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paras with an avarage pressure of 22 volte. The maximum 

voltage ever used was ZO volts. 

The yield of metal was no better than any previous 
experiments using barium. It shows, however, that even a 
small auDount of barium salts is suffioiant to produce oon- 
siderabla oathoda deposits and prevent the globules of mag- 
nesium from adhering together. Bo current effioienoy 
oould be determined because no large pieces were found. 

The peculiar result of this last experiment is that 
a bath prepared from the same materials containing less pot- 
assium chloride melted readily, while the bath containing 
mora refused to ftelt at all. A variation in the quantity 
of magnesia might possibly account for this trouble. It is 
also possible that the compound Mg P?. 2KP does not melt 
readily. Experiments showing the effects of various amoujits 
of potassium fluoride and magnesium fluoride would be very 
interesting. Experiments determining whether sodium is 
formed at the cathode before magnesium separates out 
should be tried. 

TThile magnesium maj^ be produced from oxide ores by 
using fluoride baths, it still remains doubtful whether 
there will be .sufficient current efficiency to m*:e the 
process comnercial. It is very possible that carbon mon- 
oxide formed at the anode should dissolve in the bath and 
migrate to the cathode here oxidizing some of the raagne- 
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slum. Also the bath does not melt at as low a tempera- 
ture as does the chloride bath. The po^ver of the bath 
to redlB solve the metal has always been found greater at 
higher temperatures than at lower ones. Experiments must 
be tried on readily fusible baths. 

In oonolusion, the most import smt result of this 
thesis ic that oaloium and barium salts are to be avoid- 
ed with fluoride baths. Also, it has been found possi- 
ble to obtain magnesium by a prooese using the oxide as an 
ore, but the corariercial superiority has not. been proven as 
yet. 
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